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. $(x, y)$ , $z$ , $u=(u,v, w)$
, $t$ , -$\bullet$ . $z$ $f=$
$(0,0, f)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$ . $g=(0,0, -g)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$ .
$U$ ($x$ ) . .




: $b \equiv-g\frac{\rho-\rho_{0}}{\rho_{0}}$ , $B\equiv\overline{b}$ , $\{$
$\frac{\partial B}{\partial \mathrm{g}\partial}=S_{b}=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$
$\overline{\partial z}=T_{b}=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$











. $p$ , $\nu$ , $Pr$ 12 . $\omega$ ,
$( \frac{\partial}{\partial t}+u\cdot\nabla)\omega-((f+\omega)\cdot\nabla)u-\nabla b\mathrm{x}\hat{g}=\nu\nabla^{2}\omega$
. $u,$ $w,$ $\omega_{x},$ $\omega_{z}$ $v,$ $\omega_{y}$
$-( \nabla^{2}-\frac{\partial^{2}}{\partial y^{2}})u$ $=$ $- \frac{\partial \mathrm{t}\iota_{y}^{1}}{\partial z}+\frac{\partial\partial v}{\partial x\partial y}$
$-( \nabla^{2}-\frac{\partial^{2}}{\partial y^{2}})w$ $=$ $+ \frac{\partial\{v_{y}}{\partial x}+\frac{\partial\partial v}{\partial z\partial y}$
$-( \nabla^{2}-\frac{\partial^{2}}{\partial y^{2}})\omega_{z}$ $= \cdot-\nabla^{2}\frac{\partial v}{\partial x}+\frac{\partial}{\partial y}\frac{\partial\omega_{y}}{\partial z}$
$-( \nabla^{2}-\frac{\partial^{2}}{\partial y^{2}})\omega_{x}$ $=$ $+ \nabla^{2}\frac{\partial v}{\partial z}+\frac{\partial\partial\omega_{y}}{\partial y\partial x}$
.
, , ,
. $(x, y, z)$ . $k=(k, l,n)$ ,
$\tilde{k}(t)=(\tilde{k}(t),\tilde{l}(t),\tilde{n}(t))$ (Rapid Distortion)




$\tilde{l}(t)=l-Stk$ , $S= \frac{\partial U}{\partial y}=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$
$\tilde{n}(t)=n-Ttk$ , $T= \frac{\partial U}{\partial z}=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$
. , $(k, l, n)$ $\bullet\wedge$















$( \frac{\partial}{\partial t}+U\frac{\partial}{\partial x})\bullet$ $=$ $\frac{d\wedge\bullet}{dt}$e$\sqrt$-l(k(x-X(y.z.t))\rightarrow 4y nt)
$\nabla^{2}$. $=$ $-c(t)\bullet \mathrm{e}^{\sqrt{-1}(k(x-X(y,z,t))+1y+nt)}\wedge$
$-( \frac{\partial}{\partial t}+U\frac{\partial}{\partial x})\nabla^{2_{\bullet}}$ $=$ $c(t)( \frac{1}{c(t)}\frac{dc}{dt}\wedge\bullet+\frac{d\wedge\bullet}{dt})\mathrm{e}^{\sqrt{-1}(k(x-X(y,z,t))+ly+\mathrm{Z}\mathrm{u})}$
. $U=(U, 0,0),$ $\nabla U=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$ , $\nabla B=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$ ,
$( \frac{\partial}{\partial t}+U\cdot\nabla)\omega-((f+\Omega)\cdot\nabla)u-(\omega\cdot\nabla)U-\nabla\nu \mathrm{x}\hat{g}=\nu\nabla^{2}\omega$
. $\Omega,$ $\omega$ .
, $\mathrm{y}$
$\nu\nabla^{4}v$ $=$ $[ \frac{\partial}{\partial t}+U\cdot$ $2v+f$–$\partial\omega_{y}\partial z$ $-\Omega_{y}$ $( \frac{\partial\omega_{x}}{\partial x}-\frac{\partial\omega_{z}}{\partial z})+\frac{\partial}{\partial y}\frac{\partial b}{\partial z}$
. ,
$\nu\nabla^{2}\omega_{y}$ $=$ $( \frac{\partial}{\partial t}+U\cdot\nabla)\omega_{y}-((f+\Omega)\cdot\nabla)v+\frac{\partial b}{\partial x}$
$\nu\nabla^{4}v$ $=$ $[ \frac{\partial}{\partial t}+U\cdot\nabla]\nabla^{2}v+f\frac{\partial\omega_{y}}{\partial z}+\Omega_{y}\frac{(k^{2}-\tilde{n}^{2})\partial_{1}v_{y}}{k^{2}+\tilde{n}^{2}\partial y}-\Omega_{y}\frac{2k^{2}k\tilde{n}}{k^{2}+\overline{n}^{2}}v+\frac{\partial}{\partial y}\frac{\partial b}{\partial z}$
$\frac{\nu}{Pr}\nabla^{2}b$ $=$
$( \frac{\partial}{\partial t}+U\cdot\nabla)b+S_{b}v+\frac{T_{b}k}{k^{2}+\tilde{n}^{2}}(\sqrt{-1}\omega_{y})-\frac{T_{b}\tilde{n}\tilde{l}}{k^{2}+\tilde{n}^{2}}v$
















$S,$ $T,$ $S_{b},$ $T_{b},$ $f$ ,
. $T=0,$ $S_{b}<0,$ $T_{b}=0$ , Yoshikawa and AkitOmO[4]
. (Yanase
et al. [3] $)$ $S=f,$ $T=0,$ $S_{b}=T_{b}=0$ .






















Boussinesq , $b$ $s\ovalbox{\tt\small REJECT}-b$ .
, $S\ovalbox{\tt\small REJECT}$ - &2 , $\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT}$ . , 1 , $g‘\ovalbox{\tt\small REJECT} 1$
.
$\{$
$\frac{\partial v}{\partial t}=-fu-\frac{\partial p}{\partial y}$
$\frac{\partial u}{\partial t}=fv-\frac{dU}{dy}v=-(\frac{dU}{dy}-f)v\partial v\partial w$
$\Rightarrow\{$
$\frac{\partial w}{\partial t}=-\frac{\partial p}{\partial z}$
$0=\nabla\cdot \mathrm{u}=+\overline{\partial y}\overline{\partial z}$
$\underline{\partial s}=-\frac{dS}{dz}w$
$\frac{\theta_{w}^{t}}{\frac{\theta_{v}^{t}}{\partial t}}=-^{\mathrm{r}})s-\frac{\partial p}{\partial z}=-\frac{\partial p(g}{\partial y}$
$\partial v$ $\partial w$
$0=+\overline{\partial y}\overline{\partial z}$
. ( ), . ,
$\{$
$\frac{\partial u}{\partial t}+v_{\overline{\partial y}}+w\frac{\partial u}{\partial z}=-(\frac{dU}{dy}-f)v$
$\frac{\partial v}{\partial t}1v+w-=-fu-\underline{\partial v}\underline{\partial p}$
$\frac{\partial w}{\partial t}$
+vY\partial --\partial uwz w\partial \partial --\partial vz\partial wz $=- \frac{\partial p}{\partial z}\partial y$ $\{$
$0= \nabla\cdot u=\frac{\partial v}{\partial y}+\frac{\partial w}{\partial z}$
$\frac{\partial s}{\frac{\partial w\partial t}{\partial t}}+v\frac{\partial s}{\frac{\ovalbox{\tt\small REJECT}_{w}}{\partial y}}+w\frac{\partial}{w\partial}=-\frac{dS}{-gdz}w+v+\frac{\partial wzs}{\partial z}=s-*\frac{\partial p}{\partial z}$
$\frac{\partial v}{\partial t}+v\frac{\partial v}{\partial y}+w\frac{\partial v}{\partial z}=-\frac{\partial p}{\partial y}$




$u$ $rightarrow$ $s$ $\frac{dU}{dy}-frightarrow\frac{dS}{dz}$
$v$ $rightarrow$ $w$ , $yrightarrow z$ , $frightarrow g^{*}(=1)$
$w$ $rightarrow$ $v$ , $zrightarrow y$
, .
. , $dU/dy-f>0arrow dS/dz>0$ ,
( ) , .
. $u$ $s$ , $y$ $z$
.
.




. $U$ , $\overline{u}$, $u’$
. , $U+\overline{u}$ $\pi$ , ,




$+ \overline{v}\frac{\partial\overline{u}}{\partial y}+\overline{w}\frac{Tu}{\partial z}=-\frac{\partial P}{\partial x}-(\frac{dU}{dy}-f)\overline{v}-\frac{\partial\overline{u’v’}}{\partial y}-\frac{\partial\overline{u’w’}}{\partial z}$
$\frac{\Re}{\partial t}+\overline{v}\frac{\partial\overline{v}}{\partial y}+\overline{w}\frac{\partial\overline{v}}{\partial z}=-$ $u- \frac{\sigma_{\overline{p}}}{\partial y}-\frac{\partial\overline{v’v’}}{\partial y}-\frac{\partial\overline{v’w}}{\partial z}=-$ $m- \frac{\mathcal{T}p}{\partial y}-\frac{\partial\overline{v’v’}}{\partial y}-\frac{\partial\overline{v’w}}{\partial z}$
$\frac{\partial\overline{w}}{\partial t}+\overline{v}\frac{\partial\varpi}{\partial y}+\overline{w}\frac{\partial\varpi}{\partial z}=-\frac{\Phi}{\partial z}-\frac{\partial\overline{v’w’}}{\partial y}-\frac{\partial\overline{w’w’}}{\partial z}$
$0= \nabla\cdot\overline{u}=\frac{\Re}{\partial y}+\frac{\partial\overline{w}}{\partial z}$




$\frac{\partial F}{\partial t}+\overline{v}\frac{\Re}{\partial y}+\overline{w}\frac{\partial\overline{s}}{\partial z}=-\frac{dS}{dz}\overline{w}-\frac{\partial\overline{s’v’}}{\partial y}-\frac{\partial\overline{s’w’}}{\partial z}+Q$
$\frac{\partial\overline{w}}{\partial t}+\overline{v}\frac{\partial\overline{w}}{\partial y}+\overline{w}\frac{\Gamma w}{\partial z}=-g^{*}\overline{s}-\frac{\sigma\overline{p}}{\partial z}-\frac{\partial\overline{v’w’}}{\partial_{\mathrm{A}}-}-\frac{\partial\overline{v’w’}}{\partial z}$
$\frac{\partial\varpi}{\partial t}+\varpi\frac{\partial\varpi}{\partial y}+\varpi\frac{\partial\varpi}{\partial z}=-\frac{\Phi}{\partial y}-\frac{\partial\overline{\uparrow fv’}}{\partial y}-\frac{\partial v’w}{\partial w}$
$* \frac{\partial\pi}{\partial t}+-\frac{\mathfrak{W}}{\partial}+\overline{w}\frac{\Gamma u}{\partial z}=-\frac{\partial\overline{u’v’}}{\partial y}-\frac{\partial\overline{u’w}}{\partial w}\partial\varpi k$
$0=+\overline{\partial y}\overline{\partial z}$
. $\overline{u}$ , $x$- (
). , $Q$
$- \frac{\partial P}{\partial x}$ $rightarrow Q$

















$\frac{\sigma\overline{s}}{\partial t}+\overline{v}+\overline{w}=-\frac{dS}{dz}\overline{w}-\frac{\partial s’w’}{\partial z}+Q\underline{\partial\overline{s}}\underline{F\overline{s}}$
$\frac{\partial\overline{w}}{\partial t}+\overline{v}\frac{\partial kw}{\partial y}+^{\frac{\partial}{w}}\frac{\partial\overline{w}z}{\partial z}=-g^{*}\overline{s}-\frac{\partial\overline{p}}{\partial z}$
$\frac{\partial\overline{v}}{\partial t}+\overline{v}\frac{Fv}{\partial y}+\pi\frac{Tw}{\partial z}=-\frac{\Phi}{\partial y}$
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. Couette , Poiseullie
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